A comparison of DNA damage induced by aflatoxin B1 in hepatocyte-like cells, their progenitor mesenchymal stem cells and CD34(+) cells isolated from umbilical cord blood.
This study compared the sensitivity of differentiated hepatocyte-like cells, their progenitor mesenchymal stem cells (MSCs) and CD34(+) stem cells to DNA damage and toxicity induced by aflatoxin B1 (AFB1). The hepatocyte-like cells and their progenitor cells (isolated from umbilical cord blood (UCB)) were each treated with AFB1 on day 15 of differentiation. Cell toxicity and genotoxicity effects were assessed using MTT and alkaline comet assays. AFB1 treatment resulted in a dose- and time-dependent inhibition of cell growth. The IC(50) values of AFB1 for hepatocytes differentiated from CD34(+) and MSCs were within the same range (44.7-46.8μM). The IC(50) calculated for non-differentiated MSCs and CD34(+) cells was slightly lower (42.0-43.4μM) than that calculated for their differentiated counterparts. However, the extent of DNA damage was different in differentiated and non-differentiated cells. The percentages of DNA (% DNA) in comet tails measured in hepatocytes differentiated from MSCs exposed to AFB1 (0, 2.5, 10 and 20μM) for 24h were ∼15, 55, 65 and 70%, respectively. In comparison, hepatocytes from CD34(+) cells were more resistant to AFB1-induced DNA damage. Hepatocyte-MSCs were most sensitive to DNA damage, followed by UCB-CD34(+) cells, then UCB-MSCs and finally hepatocyte-CD34(+) cells. These results clearly showed that stem cells from different sources have different sensitivities to DNA damaging agents. These differences can be assigned to the expression levels of cytochrome P450 (CYP) particularly CYP3A4 in non-differentiated and differentiated cells. These data are useful in better understanding the susceptibility/resistance of stem cells in the process of differentiation to environmental toxicants.